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(E) $(t \frac{\partial}{\partial t})^{m}u=F(t,$ $x,$ $\{(t\frac{\partial}{\partial t})^{j}(\frac{\partial}{\partial x})^{\alpha}u\}_{j1}+\alpha|\leq m)j<m$
. , $-$
,
. : $N=\{0,1,2, \ldots\}$ , $N^{*}=\{1,2, \ldots\}$ ,






(e) $t \frac{du}{dt}=f(t, u)$
, 2 , (e) Briot-Bouquet
.
$(\mathrm{a}_{1})$ $f(t, z)$ $(t, z)=(0,0)$ ,
$(\mathrm{a}_{2})$ $f(0, \mathrm{o})=0$ .
,
$\lambda=\frac{\partial f}{\partial u}(0,0)$
$\lambda$ (e) . Briot-Bouquet
.
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1 (Briot-Bouquet (1856)) $\lambda\not\in N^{*}$ , (e)
$u(t)$ $u(\mathrm{O})=0$ – .
1
(1.1) $t \frac{du}{dt}=\frac{1}{2}u$ , $u(t)arrow 0$ ($tarrow 0$ )
, $\lambda=1/2\not\in N^{*}$
1) $u\equiv 0$ – .
2) (1.1) .
$u(t)=c\sqrt{t}$ ( $c\in C$ )
2
(1.2) $t \frac{du}{dt}=\frac{1}{2}u+u^{2}$ , $u(t)arrow 0$ ($tarrow 0$ )
, $\lambda=1/2\not\in N^{*}$
1) $u\equiv 0$ – .
2) (1.2) .
$u(t)= \frac{\sqrt{t}}{c-2\sqrt{t}}$ ( $c\in C$ )
, Briot-Bouquet , $t=0$
. $t=0$ (
) .
2 $\lambda\not\in\{1,2\ldots\}\cup\{a\in R : a\leq 0\}$ , Briot-
Bouquet (e) $u(t)$






2 $(t, w)$ , $a_{i,j}$ –
.
2. Briot-Bouquet
1990 , G\’erard-Tahara[2] Briot-Bouquet
,
.
$(\mathrm{E}_{1})$ $t \frac{\partial u}{\partial t}=F(t,x,u,$ $\frac{\partial u}{\partial x})$ .
, $t\in C,$ $x=(x_{1}, \ldots, x_{n})\in C^{n},$ $u=u(t, x)$ ,
$\frac{\partial u}{\partial x}=(\frac{\partial u}{\partial x_{1}},$ $.. \mathrm{v}’\frac{\partial u}{\partial x_{n}})$ ,
$v=(v_{1}, \ldots, v_{n})\in C^{n}$ $F(t, x, u, v)$ $(t, x, u, v)\in C\cross C^{n}\cross C\cross c^{n}$
.
1 $F(t, x, u, v)$ $(\mathrm{A}_{1})$ , (A2), $(\mathrm{A}_{3})$ ,
$(\mathrm{E}_{1})$ Briot-Bouquet .
$(\mathrm{A}_{1})$ $F(t, X, u, v)$ (0,0,0,0) ;
(A2) $x=0$ $F(\mathrm{O}, x, 0,0)\equiv 0$ ;
$(\mathrm{A}_{3})$ $x=0$ $\frac{\partial F}{\partial v_{i}}(0, x, 0, \mathrm{o})\equiv 0$ $(i=1, \ldots, n)$ .
$(\mathrm{A}_{1})$ , (A2) Briot-Bouquet $(\mathrm{a}_{1}),$ $(\mathrm{a}_{2})$
. $(\mathrm{A}_{3})$ .
, $(\mathrm{E}_{1})$ .





1 $*([2])$ $\lambda(0)\not\in N^{*}$ , $(\mathrm{E}_{1})$
$u(t, x)$ $u(\mathrm{O}, x)\equiv 0$ – . (
$u_{0}(t, x)$ )
2( ) ,
2 $\overline{\mathcal{O}}$ , $u(t, x)$
: $\epsilon(s)\in C^{0}(R)$ $r>0$ , $u(t, x)$
$\{(t, x)\in \mathcal{R}(C\backslash \{0\})\cross C^{n} ; 0<|t|<\epsilon(\arg t), |x|\leq r\}$
. , $\mathcal{R}(C\backslash \{0\})$ $C\backslash \{0\}$ .
3 $\overline{\mathcal{O}}_{+}$ , $u(t, x)\in\tilde{\mathcal{O}}$
: $a>0$ , $\theta>0$
$\max|u(t,x)|x|\leq r|=O(|t|a)(S_{\theta}\ni tarrow 0)$
. , $S_{\theta}=\{t\in \mathcal{R}(C\backslash \{0\});|\arg t|<\theta\}$ .
, $C\{x\}$ $x=0\in$
. 2( )
$2*([2])$ $(\mathrm{E}_{1})$ $\overline{\mathcal{O}}_{+}$ $S_{+}$ . $\lambda(0)\not\in N^{*}$
, $S_{+}$ .
$S_{+}=\{$
$\{u_{0}\}$ , ${\rm Re}\lambda(0)\leq 0$ ,
$\{u_{0}\}\cup\{U(\varphi); 0\neq\varphi(x)\in C\{x\}\}$ , ${\rm Re}\lambda(0)>0$ .
, $u_{0}$ 1* – , $U(\varphi)$ $\varphi(x)$
.
$(\mathrm{E}_{1})$ $\mathcal{O}_{+}$- , .
$U( \varphi)=\sum_{i\geq 1}u_{i}(X)t^{i}+\varphi(_{X)}t^{\lambda(}x)\sum_{\geq k}+,,\phi_{i,j}(i,j,k)\neq(0^{+}1i+2jj\geq 120)’ k(x)t^{i+}j\lambda(x)(\log t)^{k}$
.
1* 2* Briot-Bouquet







(E) $(t \frac{\partial}{\partial t})^{m}u=F(t,x,$ $\{(t\frac{\partial}{\partial t})^{j}(\frac{\partial}{\partial x})^{\alpha}u\}j+|\alpha|\leq m)j<m$ .
, $t\in C,$ $x–(x_{1}, \ldots, x_{n})\in C^{n},$ $\alpha=(\alpha_{1}, \ldots, \alpha_{n})\in N^{n},$ $|\alpha|=$
$\alpha_{1}+\cdots+\alpha_{n}$ ,




, $F(t, x, Z)$ $(t, X, Z)$
.
$(\mathrm{C}_{1})$ $F(t, x, Z)$ $(0,0, \mathrm{o})$ ;
(C2) $x=0$ $F(\mathrm{O}, X.’ \mathrm{o})\equiv 0$ ;
$(\mathrm{C}_{3})$ $|\alpha|>0$ , $x=0$ $\frac{\partial F}{\partial Z_{j,\alpha}}(0, x, 0)\equiv 0$ .
$m=1$ , $(\mathrm{C}_{1})$ , (C2), $(\mathrm{C}_{3})$ 2 $(\mathrm{A}_{1})$ , (A2), $(\mathrm{A}_{3})$
, (E) Briot-Bouquet .
.
$C( \lambda,x)=\lambda m-\sum_{j<m}\frac{\partial F}{\partial Z_{j,0}}(0,x, 0)\lambda^{j}$
, $C(\lambda, x)=0$ $\lambda_{1}(x),$ $\ldots,$ $\lambda m(x)$ (E) .
, $x=0$ .
, .
3 ([3]) $\lambda_{i}(\mathrm{O})\not\in.N^{*}(i=1, \ldots, m)$ , (E)
$u(t, x)$ $u(\mathrm{O}, x)\equiv 0$ –
. ( $u_{0}.(t,$ $x)$ .)
$-$
46




, . ${\rm Re}\lambda_{i}(0)\underline{<}0$ ($i=1,$ $\cdots$ , m)
. $\mu>0$ ,
(3.1) $\{$
${\rm Re}\lambda_{i}(0)>0$ , $1\leq i\leq\mu$ ,
${\rm Re}\lambda_{i}(0)\leq 0$ , $\mu+1\leq i\leq m$
.
4([3]) $(\mathrm{C}_{1})$ , (C2), $(\mathrm{C}_{3}),$ $(3.1)$ . $S_{+}$ , (E)
$\mathcal{O}_{+}$ -g\mbox{\boldmath $\pi$}+ . .
(I) $\mu=0$ , $S_{+}=\{u_{0}\}$ . , $u_{0}$ (E)
.
(II) $\mu>0$ ,
1) $\lambda_{i}(0)\neq\lambda_{j(0})(1\leq i\neq j\leq\mu)$ ,
2) $C(1,0)\neq 0$ ,
3) $i+j_{1}+\cdots+j_{\mu}\geq 2$ $(i, j_{1}, \cdots, j_{\mu})\in N\cross N^{\mu}$
$C(i+j_{1}\lambda_{1}(0)+\cdots+j_{\mu}.\cdot\lambda_{\mu}-(0),.\mathrm{o})\neq.0$
.
$S_{+}=\{U(\varphi_{1}, \ldots, \varphi\mu) ; (\varphi_{1}, \ldots, \varphi_{\mu})\in C\{x\}^{\mu}\}$ .
, $U(\varphi_{1}, \ldots , \varphi_{\mu})$ $(\varphi_{1}, \ldots, \varphi_{\mu})\in C\{x\}^{\mu}$ (E) O+-
, .
$U(\varphi_{1}, \cdots, \varphi_{\mu})$ $=$
$\sum_{i\geq 1}u_{i}(_{X})t^{i}+$
$+\varphi_{1}(X)t^{\lambda}1(x)+\cdots+\varphi_{\mu}(_{X)}t^{\lambda(}\mu x)$
$+i+2m(i,|j|||jj|^{1} \sum_{k})\neq\geq 1^{\dotplus 2}\geq m(0,1)\phi_{i,j,k}(x)t^{i+}j,1.\lambda 1(x).+\cdots+j_{\mu}\lambda_{\mu}(x)(\log t)^{k}$
.
4 (I) , 3 .




, 1 – .
– .
$(0, T)$ $\mu(t)$ \mu 1)\sim \mu 4)
.
$\mu_{1})$ $\mu(t)\in C^{0}((0,T))$ ,
$\mu_{2})$ $(0, T)$ $\mu(t)>.0$ , $t$ ,
$\mu_{3})$ $\int_{\mathrm{n}}^{T}\frac{\mu(s)}{s}ds<\infty$ ,
$\mu_{4})$ $c>0$ $\mu(t+ct)=o(\mu(t))$ ( $tarrow+\mathrm{O}$ ).
$\mu_{2})$
$\mu_{3}$ ) , $\mu(t)arrow \mathrm{O}$ ( $tarrow+\mathrm{O}$ ) .
.
$\mu(t)=t^{a},$ $\frac{\mathrm{l}}{(-\log t)^{b}},$ $\frac{\mathrm{l}}{(-\log t)(\log(-\log t))c}$ .
$a>0,$ $b>1,$ $c>1$ .
4 $a>0$ , $u(t, x)$ $S_{a}(\mu(t))$
.
( ) $u(t, x)$ { $(t, x)\in \mathcal{R}(C\backslash \{0\})\mathrm{x}c^{n}$ ; $0<|t|<\xi,$ $|\arg t|<$
$\theta,$ $|x|\leq\delta\}$ ( , $\in>0,$ $\theta>0,$ $\delta>0$) , $tarrow+\mathrm{O}$
.
$\max_{\delta}||x|\leq u(t,X)|=o(\mu(t)^{a})$ .
${\rm Re}\lambda_{i}(0)\leq 0(i=1, \ldots, m)$ , $S_{m}(\mu(t))$
(E) – .
$m=1$ ([2]). $m\geq 2$ .
, .
5 ([6]) $x=0$ ${\rm Re}\lambda_{i}(X)\leq 0(i=1, \ldots, m)$




3 $(t, x)\in C^{2}$ , .
(4.1) $(t \frac{\partial}{\partial t})^{2}u=6u(\frac{\partial u}{\partial x})$ .
$\lambda_{1}=0$ $\lambda_{2}=0$ . .
1) $u(t, x)\equiv 0$ $u(\mathrm{O}, x)\equiv 0$ – .
2)(4.1) .
$u(t, x)= \frac{x+\alpha}{(c-\log t)2}$ $(\alpha, c\in C)$ .
. $\text{ }$ $0<a<2$ , $S_{a}(\mu(t))$
(4.1) – ,
$\mu(.t)=1/(-\log t)^{c}$ ( $1<c\leq 2/a$) .
4) 5 , $..a=2$ , . $S_{2}(\mu(.t))$ (4.1) –
. $\cdot$
$0<a<m$ $a$ $S_{a}(\mu(t))$ (E) –
, .
6 $([5][6])P$ $0\leq P\leq m-1$ , $x=0$
$\{$
${\rm Re}\lambda_{i}(X)\leq 0$ , $i=1,$ $\ldots,p$ ,
${\rm Re}\lambda_{i}(0)<0$ , $i=p+1,$ $\ldots,$ $m$
. , $a>P$ $S_{a}(\mu(t))$
(E) – .
4 $(t, x)\in C^{2}$ , .
(4.2) $(t \frac{\partial}{\partial t})^{2}u+(t\frac{\partial}{\partial t})u=(2u+X+1)(\frac{\partial u}{\partial x})^{2}$ .
$\lambda_{1}=0$ $\lambda_{2}=-1$ . .
1) $u(t, x)\equiv 0$ $u(\mathrm{o}, x)\equiv 0$ – .
2) (4.2) .
$u(t, x)= \frac{x+\mathrm{l}}{c-\log t}$ $(c\in C)$ .
49
. $0<a<1$ , $S_{a}(\mu(t))$
(4.2) –
$\mu(t)=1/(-\log t)^{c}$ ( $1<c\leq 1/a$ ) .
4) 6 $a>1$ , $S_{a}(\mu(t))$ (4.2) –
.




(5.1) $i$ ${\rm Re}\lambda_{i}(\mathrm{o})\backslash >0$
, 4 (II)
$\tilde{\mathcal{O}}_{+}$- . O+- $u(t, x)$ , $tarrow+\mathrm{O}$
$u(t,\cdot x)arrow \mathrm{O}$ , $(5.1)$ , –
.
(2) (5.1) , .
?
$u\in S_{a}(\mu(t))$ (E) $\Rightarrow u\in\overline{\mathcal{O}}_{+}$
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